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It is claimed: 

1. A suslnincd-rclcnsc phariihiceuticnl rormulalion, comprising a melt- 
extruded blend of a iherapculically active ageni, one or more hydrophobic materials 
selected fiom the group consisting oFalkylcclluldses, acrylic and methacrylic acid 
polymers and copolynicrs, siicltnc, zcin. Iiydrogcnaled castor oil, hy.drogenaled 
vegetable oil, and mixliircs llicrcol; and one or more hydrophobic fusible carriers, 
which provide a further rclardanl cllcct and sclccled from (he group consisting of 
natural or synthetic waxes, fatly acids, fatly alcohols, and mixtures tlicreof, said 
hydrophobic fusible carrier having a melling poini froni 30 to 200^C, said melt- 
cxlmdcd blend divided hilo a unit dose containing an cITcctive amount of said 
lhera|}eutically active agenI to render a desired therapeutic elTect and providing a 
sustained-release ofsaid therapeutically active agent for a time period of from about 8 
to about 2A hours. 

2. The formulation of claim I, \vlierein said exlrudale comprises a strand- 
shaped matrix cut into mulli-particulates having a length of from about 0. 1 to about 5 
mm in length. 

3. The formulation of claim I, wherein said exlrudale has a diameter of 
from about 0. 1 to about 5 mm. 

4. The formulation of claim I, wherein said therapeutically active agent is 
an opioid analgesic. . ' 

.5. The formulation of claim A, wherein said opioid analgesic is selected 
from the group consisting of alfcnlanil, allylprodine, alphaprodine, anileridinc. l)enzyl- 
morphine, bezilramide, buprenorphine, bulorplianol, clonilazene, codeine, cyclazocine, 
desomorphine, dexlromoramide, dczocine, diampromide, diiiydrocodeine, 
dihydromorphine, dimenoxadol, dimeplicptanol. dimelhylthinmbutene, dioxaphclyl 
butyrate, dipipanone, eptazQcinc, elhohcptazine, ethytmelliylthiambulene, 
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elliylniorpliine, elonilazene, feiUanyl, hcrain, hydrocodonc, hydromorphoiie, 
hj'droxypclliidiiie, isoinclhadonc, kclobeinidone, levallorphan, levorphanol, levo- 
phenacyl luorphaii, loleiUnnil, incpcridine, incplazinol, nielazocine, niclhadonc, 
nielopon, morphine, myropliine, nalbuphine, narccine, niconiorpliine, noiievorphAnnol, 
nornicllhidone, nalorphine, norniorphinc, norpipnnonc, opium, oxycodone, 
oxymorphonc. pnpavcrcluni. pcnla/.ocinc. phcnadoxonc, phcnoniorphan, phcnazocinc, 
phenoperidine, piminodinc, pirilramide, propheptazine, promedol, properidine, 
propiram, propoxyphene, sufcnlanil, Iramadol, lilidine, sails thereof and mixtures 
IhcreoT. 

6. 'I'he exlrudate ofclaim 1, wherein said opioid analgesic is selected from 
the group consisting of morphine, codeine, hydromorphonc, hydrocodonc, 
oxycodone, oxymorphone, dihydrocodeine. dihydromorphinc, Iramadol and mixtures 
thereof. . . 

7. The formulation ofclaim 2, vyherein a unit dose comprising an eficctive 
amount of said multiparticulates to render a therapeutic eflect is contained within a 
gelatin capsule. 

8. _ The formulation ofclaim 2, wherein a unit dose comprising an effectiye 
amount of said nuilliparticulates to render a thcrapeuljc elfccl is compressed into a 
tablet. 

9. The formulation ofclaim 8, wherein i>aid therapeutically active agent is 
Iramadol. 

10. The formulation ofclaim 7 wherein said therapeutically active agent is 
an opioid analgesic selected from the group consisting of morphine, codeine, hydro- 
morphonc, hydrocodonc, oxycodone, oxymorphonc, dihydrocodeine, di- 
hydromorphinc, tramadol and mixtures thereof 
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1 1. The Ibrinulalion of claiin 10, which provides «in in-vilro release (vvheri 
assessed by rhe USP Paddle or LJaskcl Mclliod iU 100 prni a( 900 in! aqueous buHer 
(pi I bclwccn 1.6 and 7.2) al 37"C from aboul I lo about ^12.5% opioid released aller 
one hour, Troni about 5 lo about 65% opioid released aller 2 hours, from about 15 to 
about 85% opioid released after 'I hours, from about 20 to about. 90% opioid released 
after 6 hours, ft oni about 35 lo about 95%i ojiioid released after 12 hours, from about 
45 lo about 100% opioid released after 18 liours, and from about 55 lo aboul 100% 
opioid released after 24 hours, by weight. 

12. 'i'he Jbrinulation ofclaini 10, which provides a peak plasma level at 
from about 2 to about 8 hours after oral administralion, and prelerably ft-om about 4 lo 
about 6 hours. after administration. 

13. ^ The formulation ofclaini 10, which provides a W^,, from about 4 to 
about 12 hours. 

14. The formulation ofclaini 10, which provides a rapid rate of initial rise in 
the plasma concentration of the opioid after oral administralion, such that the peak 
plasma level obtained in-vivo occms from aboul 2 lo aboul 8 hours after oral 
administration. 

15. The formulation ofclaini 10. which provides a rapid rate of initial, rise in 
the plasma concentration of the o])iuid after oral administration, such that the 
Jibsorption half-life is from aboul 1 lo about 8 hours after oral administration (in the 
fasted stale).' 

16. 'I'he formulation ofclaiin 10, which provides an in-vilro release (vvhen 
assessed by tiic USP Paddle or Basket Method al 100 prin al 900 ml aqueous bufter 
(pM between 1.6 and 7.2) al 37"C from about 12.5 lo aboul 42.5% opioid released 
after one hour, from about 25 lo about 65% opioid released after 2 hours, from about 
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AS to about 85% opioid released after 'I hours, and greater lhaii about 60% opioid 
released after 8 hours, by weiglil. 

17. The roriiiulaliun ofclaiiu I, wherein said extruded blend is substantially 
non-porous. 

18. A method ofpreparinij a suslained-rclcase pharmaceutical extrudate 
suitable for oral administj'alion, comprising: 

blending a therapeutically active agent together. with (I) a hydrophobic material 
selected from. the group consisting oFalkylcclluloses, acrylic and methacrylic acid 
polymers and copolymers, shellac, zein, hydrogenated castor oil, hydiogenaled 
vegetable oil, and mixtures thereoF and (2) a hydrophobic ftisible carrier selected from 
the group consisting of natural or synthetic waxes, fatty acids, fatty alcohols, and 
mixtures thereof; said rclardant nialcrlal having a moiling point between 30-200°C and 
being included in an amount suUldent to further slow the release of the therapeutically 
active agent, 

. heating said blend to a temperature siinicient to soHen the mixture suftlcienlly 
to extrude the same; . 

extruding said heated mixture as a strand having a diameter of from 

* . • -\ 

0.1-3 mm; . / > 

cooling, said strand; and 

dividing snid si rand to form non-sphcruidal mulli-pnrliculales of said cxlrudnle 
having a lenglli IVom 0. 1 - 5 mm; and 

dividing said non-spheroidal nui!li-:parliculates into unit doses containing an 
cnecliye amount of said therapeutically active agent,said unit dose providing a 
sustained-release of said therapeutically active agent for a lime period of from about 8 . 
to about 24 hours. 

19. The method of claim 18, wherein said therapeutically active agent is an 
opioid analgesic is selected from the group consisting of alfenlanil, allylprodine, 
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alphaprodiiie, aiiHcridine, bcnzyliuorpliinc, bczili amide, buprcnorphinc, bulorplianol, 
clonilazcne, codeine, cyclazociae, desoinorpliine, dexlromoramide, dezocifte, 
dianiproiiiide, diliydrocodeinc, dihydroinoi phiiic, diinenoxadol, diniepheplanol, 
diinetliytlluaniUncnc, dioxaplielyl bulyralc, dipipaiionc, eplazocinc, ethohcptazincji- 
ethylmelhyllhiambulene, clliylniorphiiie, eloiiitazene, fenlanyl, licroin, hydrocodone, 
hydromorplione, hydroxypelliidinc, isoinclhadonc, kGlobcniidone, levallorplnin, 
levorphanol, Icvophenacyl morplian, lufcnlanil, lucperidine, ineplazinol, nielazocine, 
inelliadone. nietopoii, morpliinc, myropliine, nalbuphine, iiarceinc, nicomorphine, 
norlevorphanol, nornvelliadonc, nalorphine, norniorphine, norpipanone, opium, oxy- 
codone, oxymorphone. papavcrcluni, pentazocine, phenadoxone, phenomorphan, 
phenazocine, phenopcridine, pimiiiodine, pirilramide, propheplazine, promedol, 
properidine, propiram, propoxyphene, sulenlanil, Iramadol, lilidine, sails thereof and 
niixlures thereof, 

20. The melliod ofclaini 18, furlher comprising containing said unit dose of 
. said nuiltiparliculales within a gelatin capsule. 

21. The method of claim 1 8, further comprising compressing said unit dose 
of multi-particulalcs into a tablet, 

22. The method of claim 18, further comprising extruding said healed 
mixture under vacuum conditions to provide a subslanlially non-porous cxtrudale. 

23. A sustained-release pharmaceutical formulation, comprising a mell- 
cxlruded blend of an opioid analgesic and one or more hydrophobic materials selected 
from the group consisting of alkylcelluloses, acrylic and metliacrylic acid polymers and 
copolymers, shellac, zein, hydrogenatcd castor oil, hydrogenalecl vegetable oil, and 
mixtures thereof; said melt-extruded blend divided into a unit dose containing an 
elTeclive amount of said therapeutically active cigcnt lo render a desired Iheinpeulic 
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